The onset of ovarian function and occurrence of estms were monitored in two groups of Holstein cows over the first 90 days postpartum. Group 1 consisted of 36 animals housed in a free stall area and observed continuously for estrus with closed circuit television and a time lapse videorecorder. Group 2 consisted of 33 cows housed in tie stalls with estrus detected by the herdsmen. Blood samples were collected twice weekly and assayed for progesterone. The plasma progesterone profiles were used to monitor ovarian function and determine ovulation time. In both groups there was close agreement between basal progesterone concentrations and observed estrous activity. There was no difference between the groups in the incidence of abnormal ovarian activity, or in the interval from parturition to first, second or third ovulation. For all cows with normal ovarian function, the median time to first ovulation was 19.5 days and the time to the second and third ovulation was 44.4 + 13.2 and 63.7 + 10.1 days, respectively. A significant difference was observed between the two groups in the days from parturition to first detected estrus: Group 1, 34.5 + 12.8; Group 2, 56.6 -+ 26.5, (P>.01) and in the percentage of cows in which estrus was detected at the first, second and third ovulation: Group 1, 50%, 94% and 100%; Group 2, 20%, 44% and 64%, (P<.01).
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I NTRODUCTION
Current economic conditions necessitate high milk production and breeding efficiency for profitable dairying. In commercial dairy herds a 12-month calving interval is considered optimum because this interval allows higher daily production over a series of lactations (Louca and Legates, 1968 ) and a greater return over feed costs (Speicher and Meadows, 1967) . Experience with North American dairy herds indicates that maintaining a 12-month calving interval is extremely difficult and that reproductive failures are a serious problem (Pelissier, 1972; Barr, 1975) . Numerous diseases or conditions may disturb normal reproductive function and these are frequently blamed for all reproductive failures. However, possibly a more common cause of poor breeding performance is the inability to detect estrus and have animals remated by 60 to 90 days postpartum.
This project was designed to study the postpartum reproductive function in dairy cattie maintained in a total confinement system. The primary objectives were to determine when cyclic ovarian function is initiated and whether anestrus or silent estrus is a real problem in dairy cattle.
MATERIALS AND METHODS

Continuously Observed Animals (Group 1).
Three replicates, each of 12 Holstein cows, were housed in a conventional free stall area for the first 90 days after parturition. Individual groups calved in January, May and September. The range of lactations over all animals was from the first to the fifth. Animals were observed continuously by means of a closed circuit television system employing two television cameras connected through a mixing box with a time lapse videorecorder. A light intensity of 21.5 lux at floor level was maintained throughout the normal hours of darkness to allow operation of the television system. The videorecorder was operated at a speed which condensed a full 24-hr of activity into a 1-hr videotape.
Casually Observed Animals (Group 2).
Three replicates (33 animals in total) of third or fourth lactation cows which calved approximately the same time as the continuously observed groups were maintained together in a conventional tie stall area. These animals passed through a holding area and milking parlor twice daily and were given regular periods of exercise in a paddock.
Ideally the groups should have been housed in identical units but it was not possible to meet this restriction and also to have representative groups that calved at approximately the same time throughout the year. Both types of housing were closely connected and within a single main buildings. The feeding and husbandry practices were identical and the genetic background and mean production levels were very similar for both groups. All cows received a routine postpartum examination approximately 30 days after calving and subsequent veterinary care as required.
Detection of Estrus. Cows Were considered
to be in estrus if they passively accepted mounting by other animals or persisted in attempting to mount other individuals. Estrus was detected in group 1 by reviewing the daily videotapes and in group 2 through casual observation by the herdsmen as the cows passed through the milking parlor or during the periods they were exercising.
Collection of Blood Samples and Estimation of Plasma Progesterone. Blood samples were
collected from all cows through the coccygeal vein, twice weekly. Immediately after collection the plasma was separated by centrifugation and stored at -20 C pending analysis. Plasma progesterone concentration was measured by the competitive protein binding method as described by Robertson and Sarda (1971) .
Determination of Ovarian Function and
Ovulation Time. Sequential plasma progesterone concentrations were plotted graphically. Normal ovarian function was assumed for cows which had a plasma progesterone profile characterized by sustained progesterone elevations persisting for approximately 2 weeks and interspaced with concentrations at or near the baseline for about 1 week. Ovulation was assumed on the day following the first detection of estrus if progesterone was at the baseline and subsequently showed a sustained increase. In cows that were not detected in estrus, ovulation was assumed to have occurred five days before the first detection of a sustained elevation of the plasma progesterone.
Statistical Methods. Probability of significant differences were determined by Student's t-test or chi-square (Steel and Torrie, 1960) .
RESULTS AND DISCUSSION
The results of the sequential progesterone determination for all cows were plotted and four selected graphs are illustrated in figure I . The profiles for progesterone and the sexual behavior of individual cows were critically reviewed and all animals were classified as normal or abnormal. Four cows out of the 36 in the continuously observed and eight cows out of the 33 in the casually observed group had prolonged, abnormal ovarian function but the difference between the groups was not significant. These 12 animals consisted of five cows with cystic ovarian degeneration diagnosed by rectal palpation; two cows that ovulated and formed a functional corpus luteum once followed by a prolonged period of anestrus with no elevation of progesterone; three cows that ovulated once or twice followed by prolonged anestrus with elevated progesterone; and two cows that had long, irregular cycles and infertility. The five animals specifically mentioned as being anestrus above and two of the cases with cystic ovarian degeneration had prolonged anestrus during the observation period. These seven animals out of the total of 69 cows would represent an incidence of anestrus of approximately 10% which agrees with the incidence of preservice anestrus reported by Zemjanis et al. (1969) for a much larger sample of dairy cattle. Data from all of the 12 abnormal cows were omitted from subsequent calculations presented in this report.
The number of days from parturition to first, second and third ovulation was determined for all normal cows. The difference between the continuously and the casually observed cows was not significant which demonstrated that housing in free stalls or in conventional tie stalls had no effect on ovarian function. Results for all animals were therefore combined, and figure 2 illustrates the number of cows having their first, second and third ovulations during each successive week after parturition. The deviation from normal distribution was significant only for the time to first ovulation. Because of the difference in distribution, the median is perhaps the best estimate of the inveral from parturition to first ovulation and the mean is a satisfactory estimate for the second and third ovulation (table 1). The number of cycles represented at the third ovulation is lower than at the earlier ovulations because three cows in each group commenced to cycle somewhat later than many of their companions and were inseminated and conceived at the second ovulation.
The interval from parturition to first ovulation has been measured in a number of studies where rectal palpation at frequent intervals was employed to detect ovarian function. The results for many of these investigations have been summarized by Graves et al. (1968) and the range of means for dairy breeds was 20 to 45 days. Morrow et al. (1966) and Callahan et al. (1971) studied ovarian activity in dairy cattle and separated their experimental animals into normal and abnormal based on difficulties at calving or during the early postpartum period. Morrow et al. (1966) reported that first aThe time interval from parturition to the first ovulation is the median and the time interval to the second and third ovulation is the mean -+ SD.
"bsix cows were inseminated, and conceived at the second ovulation. ovulation occurred at 15.0 days for the normal vs 34.4 days for the abnormal cows, with 20.4 days as the mean for all animals. The interval between the first and second ovulation was 17.5 days and between the second and third was 21.3 days. Combining these intervals with the mean of 20.4 days for initial activity would give second ovulation at 37.9 days and third ovulation at 58.2 days. These times are in reasonable agreement with those reported here.
A high proportion of the animals classified as being in estrus stood when mounted. The nature and intensity of sexual activity demonstrated by an individual cow was significantly influenced by the presence of one or more additional animals that were in or near estrus (Hurnik et al., 1975) . Therefore, a few animals in the continuously observed group were considered to be in estrus if they showed mucus discharge and persisted for several hours in attempting to mount other cows but were unable to stimulate reciprocal mountings by their herd mates. Basal progesterone concentrations coincided with practically all of the times when estrus was recorded from behavioral signs observed on the videotapes or by the herdsmen. The only exceptions were two cows with follicular cysts who showed nymphomania.
The interval from parturition until first detected estrus was determined for all individuals within the two groups. Mean time to first estrus was 34.5 + 12.8 days in the continuously observed and 56.6 + 26.5 days in the casually observed group (P<~.01). No differences were apparent in the time to the initiation of ovarian function or the occurrence of regular ovarian cycles between the continuously or casually observed cows. Thus, it is assumed that estrous behavior should have been demonstrated by the same proportion of cows in each group for each successive ovulation. As shown in table 2, the incidence of detected estrus was higher for cows under continuous observation at each consecutive estrus (P(.01). This difference suggests that the herdsmen failed to regularly detect estrus in the casually observed cows. However, the observation periods for the casually observed group were fixed by the management routine and may have been too short or not at the optimum time. Moreover, intensity of estrus may have been different for the two groups since cows in the stalls may have been anticipating milking or exercise each time they were freed.
The interval from parturition to first detected estrus has received attention in a number of previous studies. Graves et al. (1968) summarized much of this research and the averages for dairy breeds ranged from 30 to 72 days. The days to first estrus were found to be significantly longer in high producers (Graves et al., 1968; Marion and Gier, 1968) , and for cows that have problems associated with calving (Morrow et al., 1966) or postpartum abnormalities (Callahan et aI., 1971) . The time to first estrus recorded with continuous observation in this trial was almost identical with the 34 + 3.3 days reported previously by Callahan et al. (1971) who observed cows for estrus every 2 hours. Morrow (1969) reported that the occurrence of standing estrus was 23% at the first, 46% at the second and 64% at the third ovulation. The results obtained in the casually observed animals agree very closely with these figures. However, the response in the continuously observed group indicated that silent estrus was not a problem in these intensively managed dairy cows once cyclic ovarian function was initiated. A higher incidence of estrous detection might have been possible in the casually observed group if the herd management system could have been modified to concentrate on this aspect.
Continuous observation was found to be 100% effective in detecting estrus in a large aDifferences between observation systems were significant at all ovualtions, P<.01.
dairy herd while casual observation by the herdsmen detected only 56% of the same animals (Williamson et al., 1972) . The difference in detection efficiency between the continuously and casually observed animals in this study certainly substantiated this. These results suggest that when estrous detection difficulties are encountered in properly fed and apparently healthy dairy cows, a high proportion of these difficulties may be due to deficiencies in the herdsmen or management system rather than problems with the cows.
